56	QUALITATIVE ORGANIC ANALYSIS
Discussion of the Reaction and of Its Limitations.—The reaction between
phenol and bromine takes place very readily at room-temperature, the
second and third atoms of Bromine substituting almost as readily as does
the first to produce tribromophenol. Most substituted phenols also show
great reactivity, as is indicated below, but replacement of the H of the
phenolic —OH group by alkyl or acyl radicals decreases the reactivity.
Problem 22.—Write the reactions between bromine and (a) salicylic acid,
(6) p-nitrophenol, and (c) fluorescein.
The phenolic structure adds to the ease of substitution into the benzene
ring, not, only of bromine, but of other groups, such as chlorine, nitro, sulfonic
etc.; it also tends to the instability of the aromatic nucleus toward perman-
ganate oxidation. In order to oxidize side-chains in the presence of the phenol
group, it is necessary to protect the latter. How? The arnine group also
I	increases the ease of substitution in the aromatic nucleus and this fact must
I	be remembered in testing basic   compounds.    Bromine  in  carbon  tetra-
I	chloride may also attack certain aldehydes, ketones and esters, both in the
|	aliphatic and the aromatic series.    This is true especially among the types
}	which exist to a considerable extent in the enolic forms, since the mechanism
|	of substitution in such cases is no doubt first an addition of bromine to the
*	enolic form, followed by the elimination of hydrobromic acid.    The use of
!	carbon tetrachloride as a diluent possesses the advantage in that bromine is
{	more readily handled, it acts as a solvent for the organic compounds, hydro-
bromic acid is insoluble in this solution, and the reaction velocity is somewhat
t	lowered.    A number of hydrocarbons which react readily with liquid bromine
react only slowly in carbon tetrachloride solution.
I	Phenols having para or ortho positions unoccupied couple readily with
J	•	diazonium compounds;   this is simply another example illustrating the ease
of substitution.
The Ferric Chloride Phenol Test.1—Many phenols give typical
blue, green, purple, or red colors when a drop of ferric chloride is
added to a dilute aqueous solution of the unknown.    A number
I	of phenols which do not give this test readily are found to respond
|	when tested in alcoholic solution.    Among the carboxy deriva-
I	tives of phenol, those having the carboxyl group ortho to the
\	phenolic hydroxyl, as in salicylic acid, respond with a typical deep
J	purple color, but many compounds with the carboxyl group in the
/	meta or para position fail to respond to the test.
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